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doi:10.1016/j.ejvs.2008.01.019Abstract Acute mesenteric ischaemia secondary to atherosclerotic disease of the superior
mesenteric artery is a surgical emergency associated with a poor prognosis, and requires
prompt diagnosis and early revascularisation in order to improve outcome. The traditional
management of surgical resection of necrotic bowel plus mesenteric revascularisation by sur-
gical bypass is associated with significant morbidity and mortality. We describe the use of
a combined surgical and endovascular approach, using intraoperative retrograde superior mes-
enteric angioplasty at the time of laparotomy. Four patients have been treated by this com-
bined technique with three surviving, although one subsequently required an open surgical
revascularisation procedure.
Crown Copyright ª 2008 Published by Elsevier Ltd. All rights reserved.Introduction
Despite advances in therapeutic intervention the mortality
associated with acute mesenteric ischaemia (AMI) ranges
from 60e95%.1 We describe a combined surgical and endo-
vascular technique for the treatment of AMI secondary to
superior mesenteric artery (SMA) thrombosis which allows
direct inspection of the bowel and surgical intervention ifDepartment of Vascular Sur-
stle Street, Glasgow G4 0SF,
fax: 0141 800 1974.
il.com (L.H. Moyes).
08 Published by Elsevier Ltd. All rrequired, plus simultaneous revascularisation of the mesen-
teric circulation using standard endovascular techniques,
avoiding the need for bypass grafting in the presence of in-
traperitoneal contamination.
Method
We report a series of four patients treated by this technique,
all of whom were acutely unwell at presentation with
sudden onset catastrophic abdominal pain. All patients
underwent an emergency contrast-enhanced CT scan which
confirmed the clinical diagnosis of AMI. No attempt at
percutaneous intervention was made in the emergencyights reserved.
204 L.H. Moyes et al.situation as all patients required an urgent laparotomy. At
surgery, the diagnosis of AMI secondary to occlusive SMA
disease was confirmed and the viability of intra-abdominal
viscera assessed. Any definitely necrotic bowel or other
viscera were resected while ischaemic, but potentially
reversible bowel was left with the intention of performing
a second look laparotomy. If bowel was resected, the ends
were stapled over with no anastomosis performed at the
first laparotomy. Thereafter a small branch of the SMA was
identified in the mesentery, approximately five centimetres
proximal to the antimesenteric border of the small bowel,
and used as the arterial access point. The small arterial
branch was dissected from the mesentery and a longitudinal
arteriotomy made. Under X-ray screening using a mobile C-
arm in the emergency operating theatre, a 0.35 Glidewire
(Terumo, Boston Scientific) was passed into the SMA,
negotiated through the occlusion or stenosis at the SMA
origin and into the aorta. The branch was then dilated using
standard angiography sheaths up to 6 French gauge and the
sheath left in place. A retrograde SMA angiogram was
performed, demonstrating the SMA stenosis or occlusion
which was then balloon angioplastied with a 7 mm Opti-
Plast (XT, BARD, USA) balloon. If the completion angiogram
looked satisfactory and there was no significant pressure
gradient across the lesion no stent was deployed. In two pa-
tients there was a significant pressure drop across the le-
sion so a self-expanding Luminexx 8 mm by 4 cm stent
(BARD, USA) stent was deployed (Fig. 1). Thereafter, the
small access vessel was ligated. If there was any doubt
about intestinal viability or if bowel had been resected,
a second look laparotomy was performed 24 hours later.
This allowed further inspection of the revascularised bowel
and permitted any additional resection or anastomosis of
bowel ends. These cases are summarised in Table 1.Figure 1 Completion angiogram at laparotomy after stent
placement in SMA. There is no filling of the SMA branches to
the right because the sheath remains in situ, temporarily occlud-
ing these branches.Discussion
All patients in this series were critically ill with peritonitis
and required an emergency laparotomy. Retrograde angio-
plasty of the SMA enabled successful revascularisation
avoiding the additional surgical insult of bypass grafting
and the risk of inserting prosthetic grafts into a contaminated
field.2 Two other case reports of combined surgical and
endovascular treatment of AMI exist,3,4 but our technique
differs slightly. Milner et al3 exposed the SMA at the root of
themesentery and performed a direct puncture, whileWyers
et al4 exposed the main SMA and repaired the vessel with
a patch angioplasty. We isolated a small arterial branch
well out in the periphery of the small bowel mesentery and
gently dilated this up to accept a 6 French sheath. The sheath
was left in place, facilitating wire and catheter exchanges
and allowing pressure measurements across the lesion. At
the end of the procedure the access vessel was simply
ligated, and at relook laparotomy, there was no evidence
of bowel ischaemia in the territory supplied by this vessel,
presumably due to the rich collateral supply within the
periphery of the mesentery.
This technique resulted in successful revascularisation of
the bowel in all four cases. A second look laparotomy was
performed in two cases, and was planned for a third, but the
patient was deemed too unwell for further surgery and
subsequently died of multiorgan failure. By combining open
surgical and endovascular techniques these patients avoided
a lengthy surgical revascularisation with its inherent risks of
aortic cross clamping, graft infection and increased surgical
insult. Endovascular treatment is not, however, without
complications as there is the risk of arterial dissection and
stent infection or thrombosis. In this series, one of the two
stents placed did thrombose at day 14. When this happened,
the patient did not become acutely unwell and it was
possible to perform a surgical bypass in the absence of
peritoneal sepsis. In addition, percutaneous SMA angioplasty
had proved impossible in this patient, whereas it was
possible to negotiate a guidewire through the SMA lesion
from a retrograde approach at laparotomy, allowing the
acute situation to be managed without resorting to surgical
bypass in a contaminated peritoneal cavity.
Three out of four patients who underwent the combined
procedure survived, with one requiring a definitive surgical
bypass later in that admission. Of the other two survivors,
one patient was diagnosed with metastatic adenocarci-
noma and underwent chemotherapy followed by a CT scan
every six months to assess both the tumour and SMA
patency. The vessel remains satisfactory at 2 years. The
other patient was followed up with regular clinical review
and had no symptoms suggestive of mesenteric ischaemia.
She suffered a minor cerebrovascular accident some 18
months after the procedure and underwent an uneventful
carotid endarterectomy. She remains well at 3 years.
This series demonstrates that intraoperative retrograde
SMA angioplasty is a useful technique in the management of
patients with AMI who require emergency laparotomy. While
only small numbers are involved, three out of four patients
survived although one did require a definite surgical bypass.
In this case, endovascular revascularisation still allowed the
patient’s condition to stabilise and surgical bypass was
Table 1 Patients in case series
Case Age Sex PMH Preoperative
imaging
Findings Surgical
resection
Endovascu r
findings
and proced re
Second
look laparotomy
Outcome
1 68 F NIDDM Recent
axillobifemoral graft
for aortic occlusion
CT angiogram
Tight stenosis of SMA,
occluded coeliac axis
and gas in portal
venous system
Necrotic
gallbladder,
ischaemic
but viable
small bowel
Cholecystectomy,
no bowel
resection
Angioplasty and
stent of >9 %
stenosis of MA
origin
Not required Alive at 3 years
2 41 M Chronic mesenteric
ischaemia
Failed percutaneous
SMA angiography,
developing AMI 24
hours later
CT angiogram
Occlusion of coeliac
axis, SMA and IMA
Patchy necrosis
of terminal
ileum but
rest of
small bowel
viable
None at 1st
operation
Angioplasty and
stent of
occlusion o
SMA origin
Yes
Resection of
terminal ileum
with anastomosis.
Remainder of small
bowel healthy
Thrombosis of
SMA stent day 14
Laparotomy - healed
anastomosis and
no peritoneal
contamination.
Traditional SMA
bypass performed.
Well 2 years later
3 68 M Recent BKA
for critical
ischaemia
CT angiogram
80% stenosis at origin
of SMA, small patent
IMA, occluded coeliac
axis
Ischaemic but
reversible small
bowel and right
colon
No bowel
resection
Angioplasty of
>80% steno is
of SMA orig n
No e too unwell Died in ITU day 6
from multiorgan
failure
4 48 F Hysterectomy and
salpingoophorectomy
for suspected ovarian
tumour Developed
peritonitis day 15 e
small bowel
perforation oversewn
More unwell and
acidotic next
day e return
to theatre
CT angiogram
Critical stenosis of
SMA origin
Patent coeliac/IMA
Necrotic segment
of bowel around
perforation site,
rest of bowel
ischaemic
but viable
Limited small
bowel
resection, ends
stapled over, no
primary
anastomosis
Angioplasty of
>90% steno is
of SMA orig n
stenosis
Yes
Healthy bowel
and anastomosis
performed
Alive at 2 years
Abbreviations: BKA (below knee amputation), SMA (superior mesenteric artery), IMA (inferior mesenteric artery), AMI (acute mese teric ischaemia).
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206 L.H. Moyes et al.performed in a more controlled situation where the patient
was not acutely unwell. Larger numbers are required to assess
this techniquemore fully, but we feel that the early results of
such an intervention are encouraging.
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